What is claimed is: 

1 . An audience survey system, comprising: 

(A) a plurality of portable monitoring units that are assigned to users that are members 
of an audience panel, wherein each portable monitoring unit records information representative 
5 of free field audio signals received by the portable monitoring unit, and the information 

representative of the free field audio signals includes information representing content of free 
field audio signals and time stamp information indicating when the free field audio signals were 
received by the portable monitoring unit; 

r»! (B) a central broadcast collection facility that records information representative of 

JSIO audio signals transmitted from a plurality of sources, wherein for each audio signal the 

h- information recorded by the central broadcast collection facility includes information 

4f representing content of the audio signal, time stamp information indicating when the audio signal 

: s : was received by the central broadcast collection facility, and source information indicating a 

I source that transmitted the audio signal; and 

Jri 15 (C) a computer that identifies the source selected by each user of a portable 

monitoring unit during each of a plurality of different time periods in accordance with the 
information recorded by the portable monitoring units and the information recorded by the 
central broadcast collection facility. 

2. The system of claim 1, wherein each portable monitoring unit periodically records 
20 the information representative of the free field audio signals received by the portable monitoring 

unit. 
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3. The system of claim 2, wherein the central broadcast collection facility 
continuously records the information representative of audio signals broadcast from the plurality 
of sources. 

4. The system of claim 3, wherein the computer is coupled to the central broadcast 
5 collection facility, said system further comprising: 

(D) a plurality of docking stations each of which periodically downloads the 
information recorded by a portable monitoring unit to the computer. 

5. The system of claim 4, wherein each of the docking stations includes a modem for 
j\ communicating with the computer, and a charger that charges a battery in a portable monitoring 
!= |;=10 unit when the portable monitoring unit is positioned in the docking station. 

UJ 6. The system of claim 1, wherein each portable monitoring unit includes a 

microphone that receives free field audio signals associated with a source selected by the user of 
the portable monitoring unit. 

% 7. The system of claim 1, wherein each portable monitoring unit is worn or carried 

15 by a user. 

8. The system of claim 1, wherein the information representative of the free field 
audio signals recorded by each portable monitoring unit includes a digitally compressed version 
of content associated with free field audio signals received by the portable monitoring unit. 
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9. The system of claim 8, wherein the information recorded by the central broadcast 
collection facility includes a digitally compressed version of content associated with the audio 
signals received by the central broadcast collection facility. 

10. The method of claim 1, wherein the central broadcast collection facility and the 
5 computer that identifies the source selected by each user of a portable monitoring unit during 

each of a plurality of different time periods are implemented using a common host computer. 

11. A method for performing an audience survey, comprising the steps of: 

(A) providing a plurality of portable monitoring units to users that are members of an 
;.:;! audience panel, wherein each portable monitoring unit records information representative of free 
4=10 field audio signals received by the portable monitoring unit, and the information representative 

^ S of the free field audio signals includes information representing content of free field audio 

% * signals and time stamp information indicating when the free field audio signals were received by 

; u the portable monitoring unit; 

lush 

(B) recording, at a central broadcast collection facility, information representative of 
15 audio signals broadcast from a plurality of sources, wherein for each audio signal the information 

recorded by the central broadcast collection facility includes information representing content of 
the audio signal, time stamp information indicating when the audio signal was received by the 
central broadcast collection facility, and source information indicating a source that transmitted 
the audio signal; and 

20 (C) identifying the source selected by each user of a portable monitoring unit during 

each of a plurality of different time periods in accordance with the information recorded by the 
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portable monitoring units and the information recorded by the central broadcast collection 
facility. 

12. A method for forming compressed audio signals, comprising the steps of: 

(A) acquiring an audio signal from a microphone or a broadcast receiver; 

(B) for each of a plurality of time periods, measuring a power level associated with 
the acquired audio signal in each of at least three frequency bands; 

(C) constructing time domain audio feature waveforms from the results of step (B), 
wherein each time domain audio feature waveform represents power levels measured in one of 
the at least three frequency bands over the plurality of time periods; and 

(D) forming logarithmically compressed audio signals representative of the acquired 
audio signal by applying mu-law compression to the results of step (C). 

13. The method of claim 12, further comprising: 

(E) constructing packets of feature waveforms from the results of step (D), wherein 
each packet of feature waveforms is representative of several contiguous seconds of the acquired 
audio signal. 

14. The method of claim 13, wherein step (E) further comprises applying a time 
marker to each packet representative of a time when the audio signal was acquired from the 
microphone or the broadcast receiver. 

15. The method of claim 1 2, further comprising: 
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(E) constructing continuous feature waveforms from the results of step (D), and 
storing the continuous feature waveforms in a computer. 

16. The method of claim 15, wherein step (E) further comprises periodically applying 
time markers to segments of the continuous feature waveforms, each time marker being 

5 representative of a time when the audio signal was acquired from the microphone or the 
broadcast receiver. 

17. The method of claim 16, further comprising the step of: 

(F) periodically deleting from the computer segments of the continuous feature 
Jji waveforms having time markers that are older than a specified limit. 

ul 0 18. A method for synchronizing time between a portable data collection unit and a 

Ui host computer that receives downloaded information from the portable data collection unit, 
< comprising the steps of: 

^ (A) marking information recorded in the portable data collection unit with time 

markers that are obtained from an output of a first counter in the portable data collection unit; 

1 5 (B) downloading the time marked information from the portable data collection unit 

to the host computer at a time T and storing, in the host computer, an output of the first counter 
and an output of a second counter in the host computer at the time T; and 

(C) adjusting the time markers in the time marked information in accordance with the 
output of the first counter at time T, the output of the second counter at time T, and any 
20 frequency difference between a frequency of the first counter and a frequency of the second 
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counter, thereby synchronizing the time markers in the time marked information to the second 
counter in the host computer. 

19. The method of claim 18, wherein the frequency difference between the frequency 
of the first counter and the frequency of the second counter is zero. 

5 20. The method of claim 1 8, wherein the output of the second counter corresponds to 

an absolute system time. 

21. The method of claim 18, wherein steps (B) and (C) comprise the following steps: 

(B) interrogating the portable data collection unit with the host computer at a first 
j° time Tl and storing, in the host computer, an output of the first counter and an output of a second 

WO counter in the host computer at the first time Tl; and, after the interrogating step, downloading 

Hi 

UJ the time marked information from the portable data collection unit to the host computer at a 

f second time T2 and storing, in the host computer, an output of the first counter and an output of a 

; "7 second counter in the host computer at the second time T2; and 

s j!% (C) adjusting the time markers in the time marked information in accordance with the 

15 output of the first counter at times Tl and T2 and the output of the second counter at times Tl 
and T2, thereby synchronizing the time markers in the time marked information to the second 
counter in the host computer. 

22. The method of claim 21, wherein step (C) further comprises the steps of: 

(i) determining a first elapsed time value by comparing the output of the first 
20 counter at the first time Tl with the output of the first counter at the second time T2; 
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(ii) determining a second elapsed time value by comparing the output of the 
second counter at the first time Tl with the output of the second counter at the second time T2; 

(iii) determining a scale factor (Scl) in accordance with the first elapsed time 
value and the second elapsed time value; and 

(iv) adjusting each time marker (T p ) in the time marked information to a time 
value (T c ) that is synchronized with the second counter in the host computer in accordance with 
the following equation: 

T c = (T p + Off) * Scl 

where Off corresponds to an offset between the first counter and the second counter. 

23. The method of claim 22, wherein Off has a value corresponding to a difference 
between the output of the second counter at the first time Tl and the output of the first counter at 
the first time Tl. 

24. An apparatus for synchronizing time between a portable data collection unit and a 
host computer that receives downloaded information from the portable data collection unit, 
wherein information is recorded in the portable data collection unit with time markers that are 
obtained from an output of a first counter in the portable data collection unit, comprising: 

a host computer that downloads the time marked information from the portable data 
collection unit to the host computer at a time T, stores an output of the first counter and an output 
of a second counter in the host computer at the time T, and adjusts the time markers in the time 
marked information in accordance with the output of the first counter at time T, the output of the 



» # 

second counter at time T, and any frequency difference between a frequency of the first counter 
and a frequency of the second counter, thereby synchronizing the time markers in the time 
marked information to the second counter in the host computer. 

25. A portable data collection unit that operates in either a sleep mode or an active 
5 mode, comprising: 

(A) a microphone that receives free field audio signals that are audible to a user 
proximate the portable data collection unit; 

(B) a processor that periodically places the portable data collection unit into the active 
J=I mode for a predetermined period of time after which the controller places the portable data 
;-H0 collection unit into the sleep mode; 

ie !:f wherein the processor is coupled to an output of the microphone and compares the output 

r L of the microphone to a threshold when the portable data collection unit is in the active mode; and 

;...L 

m wherein the processor stores data representative of the free field signals only during 

j I periods when the portable data collection unit is in the active mode and the output of the 

15 microphone exceeds the threshold. 

26. A system for periodically transferring information from portable monitoring units 
to a central computer, comprising: 

(A) a plurality of portable monitoring units that are assigned to users, wherein each 
portable monitoring unit records information representative of free field audio signals received 
20 by the portable monitoring unit; 
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(B) a plurality of docking stations each of which receives a portable monitoring unit 
when the portable monitoring unit is not being worn by one of the users, wherein each of the 
docking stations includes a modem; and 

5 (C) a central information collection facility that periodically places a call to the 

modem in each of the docking stations, wherein the central information collection facility 
downloads information stored in a given portable monitoring unit if the given portable 
monitoring unit is positioned in a docking station when the central information collection facility 
Q places the call to the docking station. 

4=10 27. A method for correlating a first packet of feature waveforms from an unknown 

; sl I source with a second packet of feature waveforms from a known source in order to associate a 
*] ::r known source with the first packet of feature waveforms, comprising the steps of: 

: (A) determining at least first, second and third correlation values (cvi, cv 2 , cv 3 ) by 

j j correlating features from the first and second packets, wherein the first correlation value (cvi) is 
15 determined by correlating features associated with a first frequency band from the first and 
second packets, the second correlation value (CV2) is determined by correlating features 
associated with a second frequency band from the first and second packets, and the third 
correlation value (cv 3 ) is determined by correlating features associated with a third frequency 
band from the first and second packets; 

20 (B) computing a first weighting value in accordance with the features from the second 

packet associated with the first frequency band, a second weighting value in accordance with the 



-33- 





features from the second packet associated with the second frequency band, and a third 
weighting value in accordance with the features from second packet associated with the third 
frequency band; 

(C) computing a weighted Euclidean distance value (D w ) representative of differences 
5 between the first and second packets from the first, second and third correlation values and the 

first, second and third weighting values; and 

(D) associating the first frequency packet with the known source in accordance with 
the weighted Euclidean distance value (D w ). 



440 standard deviation (stdi) of the features from the second packet associated with the first 

: :j J frequency band, the second weighting value corresponds to a standard deviation (std2) of the 

features from the second packet associated with the second frequency band, and the third 
U weighting value corresponds to a standard deviation (std3) of the features from the second packet 
;fi associated with the third frequency band. 

1 5 29. The method of claim 28, wherein the weighted Euclidean distance value (D w ) is 

determined in accordance with the following equation: 



28. The method of claim 27, wherein the first weighting value corresponds to a 



Dw = [((stdO^l-cvO) 2 + ((std 2 )*(l-cv 2 )) 2 + ((std 3 )*(l-cv 3 )) 2 ] 1/2 / [(std 1 ) 2 -f(std 2 ) 2 +(std 3 ) 2 ] 



30. The method of claim 27, wherein step (D) comprises: 



(D) associating the first frequency packet with the known source if the weighted 



20 Euclidean distance value (D w ) is less than a threshold. 
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31. A method for correlating a packet of feature waveforms from an unknown source 
with a packet of feature waveforms from a known source in order to associate a known source 
with the packet of feature waveforms from the unknown source, comprising the steps of: 

(A) determining at least first, second and third correlation values by correlating 
5 features from first and second packets, wherein the first correlation value is determined by 

correlating features associated with a first frequency band from the first and second packets, the 
second correlation value is determined by correlating features associated with a second 
frequency band from the first and second packets, and the third correlation value is determined 
by correlating features associated with a third frequency band from the first and second packets; 

440 (B) computing a Euclidean distance value (D(n-l)) representative of differences 

between the first and second packets from the first, second and third correlation values; 

' :f ' (C) determining at least fourth, fifth and sixth correlation values by correlating 

Li. features from third and fourth packets, wherein the fourth correlation value is determined by 
:;i i correlating features associated with the first frequency band from the third and fourth packets, 
J;| 15 the fifth correlation value is determined by correlating features associated with the second 

frequency band from the third and fourth packets, and the sixth correlation value is determined 
by correlating features associated with the third frequency band from the third and fourth 
packets; 



(D) computing a Euclidean distance value (D(n)) representative of differences 



20 



between the third and fourth packets from the fourth, fifth and sixth correlation values; 
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(E) updating the Euclidean distance value (D(n)) using the Euclidean distance value 
(D(n-l)); and 

(F) associating the third packet with the known source in accordance with the updated 
Euclidean distance value (D(n)). 

5 32. The method of claim 3 1 , wherein the second and fourth packets are known a 

priori to represent signals broadcast from the known source. 

33. The method of claim 32, wherein the third packet is positioned immediately after 
the first packet in a sequence of packets of feature waveforms. 

;•"**£ 

=F 34. The method of claim 33, wherein the fourth packet is positioned immediately 

I'^IO after the second packet in a sequence of packets of feature waveforms. 

35. The method of claim 34, wherein the updated the Euclidean distance value (D(n)) 
L is determined in step (E) in accordance with the following equation: 

JJ D(n) = k * D(n-l) + (1-k) * D(n) 

where k is a coefficient that is less than 1 . 

15 36. The method of claim 31, wherein step (F) comprises: 

(F) associating the third frequency packet with the known source if the updated 
Euclidean distance value (D(n)) is less than a threshold. 
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